The Xer/dif site-specific recombination system of Campylobacter jejuni.
Chromosome dimers, which form during the bacterial life cycle, represent a problem that must be solved by the bacterial cell machinery so that chromosome segregation can occur effectively. The Xer/dif site-specific recombination system, utilized by most bacteria, resolves chromosome dimers into monomers using two tyrosine recombinases, XerC and XerD, to perform the recombination reaction at the dif site which consists of 28-30 bp. However, single Xer recombinase systems have been recently discovered in several bacterial species. In Streptococci and Lactococci a single recombinase, XerS, is capable of completing the monomerisation reaction by acting at an atypical dif site called dif SL (31 bp). It was recently shown that a subgroup of ε-proteobacteria including Campylobacter spp. and Helicobacter spp. had a phylogenetically distinct Xer/dif recombination system with only one recombinase (XerH) and an atypical dif motif (difH). In order to biochemically characterize this system in greater detail, Campylobacter jejuni XerH was purified and its DNA-binding activity was characterized. The protein showed specific binding to the complete difH site and to both halves separately. It was also shown to form covalent complexes with difH suicide substrates. In addition, XerH was able to catalyse recombination between two difH sites located on a plasmid in Escherichia coli in vivo. This indicates that this XerH protein performs a similar function as the related XerS protein, but shows significantly different binding characteristics.